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LOW-OUTPUT MICROWAVE LIGHTING SYSTEM AND FLICKER REMOVING 
METHOD USING THE SAME 



BACKGROUND OF THE INVENTION 

5 

1 . Field of the Invention 

The present invention relates to a microwave lighting system and, more 
particularly, to a low-output microwave lighting system capable of enhancing a 
stability of a system by removing a flicker phenomenon generated at a low output 
10 and a flicker removing method using the same. 

2. Description of the Background Art 

Recently, a lighting system using microwave has been developed and is 
increasingly used thanks to its long life span and good luminance characteristics. 

15 Figure 1 is a schematic block diagram showing a construction of a 

conventional lighting system using microwave. 

As shown in Figure 1, a lighting system using microwave includes: a 
magnetron 10 generating microwave; a resonator 30 having an electrodeless bulb 
20 therein, resonating microwave supplied from the magnetron 10, and having a 

20 mesh form so that when the bulb converts microwave energy into light, the 
converted light can be discharged outwardly to its maximum; a wave guide 40 for 
guiding microwave generated from the magnetron 10 to the resonator 30; a high 
level voltage generator 50 for receiving power from an external source, boosting it 
to a high level voltage and supplying the high level voltage to the magnetron 10; a 

25 cooling unit 70 for cooling the magnetron 10 and the high level voltage generator 
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50 in order to prevent overheat of them due to a self-generated heat; a controller 
60 for controlling the high level voltage generator 50 which applies the high level 
voltage to the magnetron and controlling an operation of the cooling unit 70; and a 
cooling completion memory unit 80 for memorizing whether cooling has been 
5 completed. 

The operation of the conventional lighting system using microwave 
constructed as described above will now be explained. 

First, the high level voltage generator 50 receives a drive signal outputted 
from the controller 60, increases AC power inputted from an external source, and 
10 supplies AC power of the increased high level voltage to the magnetron 10. 

Thereafter, the magnetron 10 is oscillated by the high level voltage 
outputted from the high level voltage generator 50 and concentrates microwave 
with a very high frequency to the electrodeless bulb 20 in the resonator 30 through 
the wave guide 40. Accordingly, the electrodeless bulb 20 absorbs the microwave 
15 energy to generate light. At this time, when the high level voltage generator 50 is 
driven, the controller 60 drives the cooling unit 70 to cool the high level voltage 
generator 50, the magnetron 10 and the electrodeless bulb 20, in order to prevent 
the high level voltage generator 50 and the magnetron 10 from being overheated 
due to self-heating. 

20 In order to actuate the lamp in an OFF state, the electrodeless bulb 20 

should be sufficiently cooled for re-lighting the lamp. Thus, after the lamp is turned 
off, the cooling unit 70 is operated for a predetermined time to sufficiently cool the 
electrodeless bulb 20, a cooling completion state is recorded in the cooling 
completion memory unit 80, and then, the driving of the cooling unit 70 is stopped. 

25 Thereafter, when the lamp is re-actuated, the controller 60 reads the 



content of the cooling completion memory unit 80, and if the cooling has been 
completed, the controller 60 re-actuates the lamp, or otherwise, the controller 
drives the cooling unit 70 for a predetermined time, and then, re-actuates the lamp. 
The afore-mentioned microwave lighting system uses a linear high level 

5 voltage transformer in order to drive the magnetron. 

Figure 2 is a circuit diagram of the high level voltage generator using the 
linear high level voltage transformer in accordance with the conventional art, and 
Figure 3 is an exemplary view showing an output waveform of the conventional 
microwave lighting system. 

10 As shown in Figure 2, in the conventional microwave lighting system, the 

electrodeless bulb is lighted by a secondary voltage generated by a voltage 
applied to a primary side of the linear high level voltage transformer. However, if 
the general AC power is increased to above a predetermined voltage, a power 
factor is degraded to increase a noise and a load of a circuit, resulting in 

15 degradation of stability of a system. 

That is, as shown in Figure 3, when a low-output lamp is lighted with a 
120Hz sinusoidal low-frequency input current in a state of plasma in a discharge 
tube, an instantaneous value of the lamp power is periodically changed, so that a 
temperature change in the discharge tube waves, generating a flicker 

20 phenomenon that a light source flickers. Then, a life span of the light system is 
shortened, a ripple is generated to cause an unstable lighting and degrade an 
efficiency of the lighting system. In addition, since the linear high level voltage 
transformer is large in volume and heavy in weight, a cost in construction of a 
facility (that is the lighting system) is increased. 
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SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide a low-output 
microwave lighting system capable of enhancing a stability of a system by 

5 removing a flicker phenomenon generated at a low output by using a power factor 
compensation circuit and an inverter-purpose transformer, and a flicker removing 
method using the same. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 

10 there is provided a low-output microwave lighting system including: a rectifier for 
rectifying general AC power inputted through a power source unit and outputting a 
DC voltage; a power factor compensator for compensating a power factor of the 
DC voltage inputted through the rectifier; and an inverter circuit unit for receiving 
the power factor-compensated DC voltage and outputting an AC voltage through 

15 frequency varying. 

To achieve the above objects, there is also provided a flicker removing 
method using a low-noise microwave lighting system, including: rectifying general 
AC power and outputting a DC voltage; increasing the DC voltage through a PFC 
circuit for improvement of a power factor to reduce a ripple; receiving the DC 

20 voltage, varying a frequency of the DC voltage through a half-bridge, and 
outputting an AC voltage; and receiving the AC voltage and driving a magnetron. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 

25 accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
5 specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 
In the drawings: 

Figure 1 is a schematic block diagram showing a construction of a lighting 
system using microwave in accordance with a conventional art; 
10 Figure 2 is a circuit diagram of a high level voltage generator using a 

linear high level voltage transformer in accordance with the conventional art; 

Figure 3 is an exemplary view showing an output waveform of the 
conventional microwave lighting system; 

Figure 4 is a block diagram showing a construction of a microwave lighting 
15 system in accordance with the present invention; 

Figure 5 is a circuit diagram of the microwave lighting system in 
accordance with the present invention; and 

Figure 6 is an exemplary view showing an output waveform of a driving 
unit of the microwave lighting system in accordance with the present invention. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 
25 Figure 4 is a block diagram showing a construction of a microwave lighting 
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system in accordance with the present invention. 

As shown in Figure 4, a low-output microwave lighting system of the 
present invention includes: a rectifier 200 for rectifying general AC power inputted 
through a power source unit 100 and outputting a DC voltage; a power factor 

5 compensator 300 for compensating a power factor of the DC voltage inputted 
through the rectifier 200; an inverter circuit unit 410 for receiving the power factor- 
compensated DC voltage and outputting an AC voltage through frequency varying; 
a magnetron driving unit 500 for transforming the AC voltage inputted from the 
inverter circuit unit 410 and generating a magnetron filament current and a high 

10 level voltage; and a magnetron 600 lighted by the high level voltage and current 
outputted from the magnetron driving unit 500. 

The power factor compensator 300 includes a PFC controller 320 for 
outputting a control signal for a power factor compensation by the rectified signal 
inputted through the rectifier 200; and a PFC circuit unit 310 for compensating the 

is power factor of the DC voltage inputted through the rectifier 200 upon receiving 
the control signal. 

The inverter circuit unit 400 includes a half-bridge type inverter 410 for 
receiving the DC voltage outputted from the power factor compensator 300, 
varying its frequency, and outputting a corresponding AC voltage; and an inverter 
20 driving unit 420 for outputting a switching control signal to control switching of the 
half-bridge type inverter 410. 

Figure 5 is a circuit diagram of the microwave lighting system in 
accordance with the present invention. 

The construction of the microwave lighting system including the power 
25 factor compensator 300 and the inverter circuit unit 400 will now be described with 



reference to Figure 5. 

First, the power factor compensator 300 includes a coil L1, a rectifying 
diode D1 and a smoothing condenser C2 for converting the rectified DC voltage 
into a PFC output voltage; a feedback detector 340 for distributing the PFC output 

5 voltage to two resistances R2 and R3 and outputting a feedback voltage; a PFC 
controller 320 for receiving the feedback voltage from a contact point of the two 
resistances R2 and R3 and outputting a control signal for adjusting a power factor 
of the PFC output voltage; and a MISFET unit 330 having a gate terminal for 
receiving the control signal outputted from the PFC controller 320 and performing 

10 ON/OFF, and a drain terminal connected to a contact point of the coil L1 and the 
rectifying diode D1. 

If the circuit is constructed such that a feedback voltage is set to be 
different according to the inputted DC voltage, a different control signal can be 
applied to the MOSFET unit according the PFC controller. Accordingly, the power 

15 factor compensator 31 0 can output various PFC output voltages. 

The inverter circuit unit 400 includes the half-bridge type inverter 410 
having two MOSFETs each having a diode between a drain and a source; and an 
inverter driving unit 420 for outputting a switching control signal for controlling 
switching of the half-bridge type inverter unit 410. 

20 The half-bridge type inverter 410 includes two MOSFETs, that is, the 

switching units, of Q2 and Q3, and in this respect, since the diode is inserted 
between the drain and the source of the MOSFET, there are four power 
semiconductor switches. Accordingly, a form of an AC output voltage is 
determined according to a control method of Q2 and Q3 of the MOSFET. 

25 The operation of the microwave lighting system constructed as described 



above will now be explained in detail. 

First, the rectifier 200 rectifies general AC power inputted through the 
power source unit 100 and applies a corresponding DC voltage to the PFC circuit 
unit 310. 

5 The rectified DC voltage is applied to the MOSFET unit 330 and the 

rectifying diode D1 through the coil L1 of the PFC circuit unit 310. Accordingly, 
output power of the rectifying diode D1 is smoothed by the smoothing condenser 
C2 and converted into a DC output voltage (Vout), that is, a PFC output voltage. 
Herein, the PFC controller 320 applies a control signal for compensating a power 

10 factor of the DC voltage by the rectified signal inputted through the rectifier 200, to 
the MOSFET unit 330 of the PFC circuit unit 310. 

Accordingly, if the MOSFET unit 330 is in an ON state, the energy of the 
input DC voltage is accumulated at the coil L1, whereas if the MOSFET unit 4 is in 
an OFF state, the energy accumulated at the coil L1 overlaps with the input DC 

is voltage, rectified by the rectifying diode D1 and outputted as a DC output voltage 
by the smoothing condenser C2. Thus, a higher level DC output voltage than the 
input DC voltage can be obtained. 

Thereafter, the PFC circuit unit 310 applies a power factor-compensated 
high level DC output voltage to the half-bridge type inverter 410. 

20 Upon receiving the DC voltage from the PFC circuit unit 310, the half- 

bridge type inverter 410 varies its frequency and a corresponding AC voltage. That 
is, in order to supply a waveform obtained by adding a sinusoidal high frequency 
component of a high frequency band to a square wave low frequency, to the lamp, 
the half-bridge type inverter 410 generates an AC output voltage from the PFC 

25 output voltage by a switching control signal of the inverter driving unit 420, and 



supplies it to the magnetron driving unit 500. 

In addition, by using an LCC resonating network, the half-bridge type 
inverter shares the role of coupling and resonating or a role before and after 
lighting, and is driven at a frequency of 20 KHz or higher to remove a ripple. 

5 Finally, the magnetron driving unit 500 transforms the AC voltage inputted 

from the half-bridge type inverter 410 and applies a secondary magnetron filament 
current and a high level voltage to the magnetron (MGT) 600 to light the lamp. At 
this time, as shown in Figure 6, an output value of the driving unit of the 
microwave lighting system has a considerably reduced ripple compared to that of 

10 the conventional art, so that a high level voltage is generated. 

To sum up, when the waveform obtained by adding the sinusoidal high 
frequency component of a high frequency band to the square wave low frequency 
is applied to the lamp, a temperature becomes constant thanks to a skin effect, 
making a pressure in the discharge tube constant. Thus, no flicker phenomenon 

15 occurs, so an efficiency of the lamp is heightened and a life span of the lamp can 
be lengthened. 

As so far described, the low-output microwave lighting system of the 
present invention has the following advantages. 

That is, for example, first, a 120Hz ripple can be reduced by using the 
20 PFC circuit, and since the microwave lighting system is driven at a frequency of 20 
KHz or higher by using the half-bridge inverter, the flicker phenomenon does not 
occur. 

In addition, because the PFC circuit using the semiconductor device and 
the half-bridge circuit are used, its volume and weight can be reduced compared 
25 to use of the conventional linear high level voltage transformer. 



As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
5 be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the metes and bounds 
of the claims, or equivalence of such metes and bounds are therefore intended to 
be embraced by the appended claims. 
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